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deﬁned as J-phase (loss of joint space), erosive joint as E-phase and
remodeled joint as R-phase (irregular, sclerotic subchondral plate).
To validate the OHOA-MRI scoring system, intra-reader reliability was
assessed on 6 MRI scans, measured with single measurements (ICC,
95% conﬁdence interval (CI)). Validity of MRI features versus US was
tested with Spearman’s rank correlation coefﬁcients, ø (p-value). With
Generalized Estimated Equations associations between MRI features and
pain per joint were calculated to account for within-patient effects, age,
sex and BMI. Results were given in odds ratios (OR) with 95% CI.
Results: Thirteen patients (81%) had erosive OA (EOA). The ICCs for
synovitis, erosions, osteophytes and BML were good to excellent (range
0.66–1.00). Any/moderate-severe synovitis was seen in 98%/43% of joints
on MRI, respectively, compared to 39% greyscale synovitis on US. BML
was seen in 27% of the joints, OP in 77% and 99% of the joints on
MRI and US, respectively. MRI was not correlated with US grayscale
synovitis (Spearman’s ø 0.02, p = 0.79) and only weakly with US OP
(ø 0.16, p = 0.07). The correlation of MRI with radiographs was weak
for OP and erosions (Spearman’s ø 0.35 (p < 0.001) and 0.33 (p < 0.001),
respectively).
Pain was associated with the presence of moderate/severe synovitis
(OR 2.4 (95%CI 0.1–3.2)), BML (OR 3.5 (95%CI 1.6–7.7)), erosions (OR 4.5
(95%CI 1.7–11.9)) and OP (OR 2.4 (95%CI 1.1–5.3)). Having BML on MRI is
associated with J- or E-phase presence in that joint (ORs 5.0 (2.2–11.4)
and 36.4 (5.1–260.3), respectively), however not with an remodelled
joint.
Conclusions: The OHOA-MRI scoring system is reproducible and valid.
MRI detects more synovitis ompared to US, but less osteophytes.
Presence of moderate/severe synovitis, BML, erosions and osteophytes
are associated with pain per joint. BML is associated with having an
(pre)erosive joint, but not with a remodelled joint, suggesting that BML
could be part of the process in EOA.
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THE ASSOCIATION BETWEEN EROSIVE HAND OSTEOARTHRITIS AND
SUBCHONDRAL BONE ATTRITION OF THE KNEE
I.K. Haugen1, D.T. Felson2, M. Englund3,2, K. Wang2, P. Aliabadi4,
A. Guermazi2, F. Roemer2,5, T. Neogi2. 1Diakonhjemmet Hosp., Oslo,
Norway; 2Boston Univ., Boston, MA, USA; 3Lund Univ., Lund, Sweden;
4Brigham amd Women’s Hosp., Boston, MA, USA; 5Klinikum Augsburg,
Augsburg, Germany
Purpose: Central erosions in the hand and subchondral bone attrition
(SBA) of the knee have similar appearance and may share a common
systemic or genetic predisposition. We therefore sought to examine
whether erosive hand osteoarthritis (OA) is associated with MRI-deﬁned
SBA of the knee.
Methods:We included 1246 participants from the Framingham Offspring
and Community cohorts with available posteroanterior hand radiographs
and knee MRI (1.5T; sagittal/coronal proton-density weighted turbo
spin-echo, sagittal T1-weighted spin-echo). Two investigators (IKH, PA)
scored the bilateral distal interphalangeal (DIP), proximal interphalangeal
(PIP), metacarpophalangeal (MCP), thumb base and wrist joints for
radiographic hand OA (Kellgren-Lawrence grade (KLG) ≥ 2) and central
erosions according to the OARSI atlas. Subchondral erosions were only
present in DIP/PIP joints, and our deﬁnitions were therefore based on
presence of erosive and non-erosive OA in these joints. We deﬁned
erosive OA as ≥1 DIP/PIP joint with KLG≥2 and central erosion in the
same joint, and non-erosive OA as ≥1 DIP/PIP joint with KLG≥2 and no
central erosions. The control group included those with no DIP/PIP OA
(i.e. including those with no OA and those with isolated MCP, thumb base
and wrist OA). Two musculoskeletal radiologists (AG, FR) scored the knee
MRIs for presence of SBA (grade 0–3) using WORMS in 10 subregions of
the tibiofemoral joint and 4 subregions of the patellofemoral joint. Any
SBA was deﬁned as ≥1 subregion with MRI-deﬁned SBA grade ≥1. We
examined the association between presence of erosive or non-erosive
OA and presence of any SBA using logistic regression with Generalized
Estimating Equations (GEE) to account for correlations between two
knees within one person (no DIP/PIP OA as reference). We also explored
the association between the number of erosive and non-erosive DIP/PIP
joints (in the same model) and presence of SBA among all participants
in order to assess the effect of erosive joints while taking into account
the number of non-erosive joints as a proxy for the burden of hand OA.
The analyses were repeated with the number of SBA as outcome variable
(Poisson regression). All analyses were adjusted for age, sex, and body
mass index (BMI).
Results: The 1246 participants (735 women) had a mean (SD) age of 63.8
(8.8) years and a mean (SD) BMI of 29.0 (5.8) kg/m2. Erosive and non-
erosive DIP/PIP OA were present in 127 (10.2%) and 461 (37.0%) persons,
respectively. In those with erosive OA, the median (interquartile range;
IQR) numbers of erosive and non-erosive joints were 3 (1–6) and 5 (3–8),
respectively. In those with non-erosive OA, the median (IQR) number of
OA joints was 2 (1–4). SBA was present in 37.6% of the knees, and the
median (IQR) number of subregions with SBA within the affected knees
was 2 (1–4).
Participants with either erosive or non-erosive DIP/PIP OA had more
SBA of the knee compared with participants with no DIP/PIP OA (table).
Participants with erosive OA had also signiﬁcantly more subregions with
SBA than those with non-erosive OA (RR 1.33 95% CI 1.00–1.76). We
found no signiﬁcant association between the number of erosive DIP/PIP
joints and SBA when we adjusted for the number of non-erosive DIP/PIP
joints (table).
Analyses with exclusion of those with isolated MCP, thumb base and
wrist OA from the control group gave essentially the same results.
Conclusions: Erosive and non-erosive DIP/PIP OA were associated with
MRI-deﬁned SBA in the knee. The stronger association seen for erosive
OA compared with non-erosive OA seemed to be confounded by greater
disease burden in those with erosive OA. These results suggest an
association between hand and knee OA, but there was no evidence
of a systemic link between hand erosions and knee SBA.
Table: The association between erosive and non-erosive hand OA and
MRI-deﬁned SBA of the knee
Any SBA (logistic regression with
GEE)
Number of subregions with SBA
(Poisson regression)
Crude OR Adjusted OR (95% CI);
p-value
Crude RR Adjusted RR (95% CI);
p-value
Presence of erosive and non-erosive DIP/PIP OA vs. no DIP/PIP OA as reference (one model)
No DIP/PIP OA 1.00 1.00 1.00 1.00
Erosive DIP/PIP OA 2.11 1.55 (1.04–2.33);
p = 0.03
2.36 1.67 (1.21–2.30);
p = 0.002
Non-erosive DIP/PIP OA 1.77 1.44 (1.11–1.86);
p = 0.005
1.60 1.25 (1.00–1.57);
p = 0.05
Number of erosive and non-erosive DIP/PIP joints (one model) among all participants:
Number of erosive
joints
1.02 1.00 (0.92–1.08);
p = 0.97
1.06 1.03 (0.98–1.09);
p = 0.25
Number of non-erosive
joints
1.10 1.07 (1.02–1.12);
p = 0.004
1.08 1.04 (1.01–1.07);
p = 0.007
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METRIC PROPERTIES OF IMAGING METHODS IN OSTEOARTHRITIS
OF THE HAND: A SYSTEMATIC REVIEW
M.S. Saltzherr, R.W. Selles, S.M. Bierma-Zeinstra, G.S. Muradin, J.H. Coert,
J.W. van Neck, J.J. Luime. Erasmus MC, Rotterdam, Netherlands
Purpose: Conventional radiography (CR) depicts only late features of
hand osteoarthritis (HOA). To early diagnose and detect response to
therapy, other imaging techniques are needed that visualize soft tissue,
cartilage and bone in multiple joints with sufﬁcient detail. This is
particularly difﬁcult because multiple smaller joints are affected. The
techniques should be valid, reliable and responsive. We therefore
systematically reviewed the literature on information about validity,
reliability and responsiveness of imaging techniques for HOA.
Methods:We systematically searched Pubmed and Embase up to October
2010. Studies were selected if an imaging technique was used to assess
HOA and quantitative data was presented on validity, reliability or
responsiveness. Articles presenting only data on CR were excluded. The
methodological quality was assessed by the QUADAS for validity, the
QAREL for reliability and the COSMIN for responsiveness.
Results: 13 ultrasound (US), 3 MRI and 6 scintigraphy studies were
eligible out of 461 unique records. US validity was evaluated in 11
studies but none used an external criterion (gold standard). Construct
validity using CR as comparator (n = 6) resulted in: moderate agreement
for osteophytes (ú =0.51) and joint space narrowing (JSN) (ú =0.44);
sensitivity of 0.72 and speciﬁcity of 1.0 for erosions; signiﬁcantly more
(c2: p < 0.05 and GEE model p = 0.01) erosions and osteophytes on US;
and R2 of 0.62 for cartilage thickness when compared with joint space
width. Greyscale synovitis (GS) and power doppler signal (PD) showed no
agreement with joint pain (ú =0.10–0.14 and ú =0.06–0.16; n =2), while
increased OR’s (4–5) were reported in 1 other study. 2 studies compared
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US ﬁndings in HOA patients with healthy controls: signiﬁcantly more
(c2: p < 0.05) effusion, JSN, osteophytes, GS and PD were found in HOA.
Inter- and intra-observer reliabilities ranged from very poor to very good:
cartilage thickness (ICC=0.84–0.96; n =2), JSN (ú =0.64), osteophytes
(ú =0.17–0.98; n =3), erosions (ú =0.91), GS (ú =0.17–1.0; n = 4), PD
(ú =0.09–1.0; n = 4), effusion (ú =0.34). Responsiveness on GS and PD
after i.m. methylprednisolone was assessed with pain as a comparator,
but no signiﬁcant change was found.
MRI validity of erosions was evaluated in 1 study with CR as comparator.
Signiﬁcantly more erosions were detected on MRI (Fisher Exact:
p < 0.05). In 2 studies comparing ﬁndings with healthy controls, more
(Fisher Exact: p < 0.05) ligament, tendon and cartilage abnormalities,
osteophytes, bone edema and erosions were detected in HOA. Inter-
reliability of scoring erosions on MRI was good (ú =0.84). Responsiveness
has not been assessed on MRI.
Scintigraphy correlated with joint pain (r = 0.24–0.35) and CR (r = 0.61),
but detected less pathology than CR. Intra- and inter-observer
reliability of scintigraphy were good (ú =0.61–0.84). Responsiveness on
scintigraphy without intervention showed no signiﬁcant change after
one year, but did after four years. This correlated with changes on CR
(r = 0.13; p < 0.05).
Conclusions: Limited data is available on the metric properties of
imaging techniques in HOA. Scintigraphy seems less sensitive to detect
pathology than CR, but US and MRI seem promising. However, there are
no data on criterion validity; results on reliability vary greatly for US and
are scarce for MRI; and the only study assessing responsiveness found
no change.
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WHAT TYPE OF ACTIVITY LIMITATIONS DO PATIENTS WITH
HAND OSTEOARTHRITIS EXPERIENCE? AN INTERVIEW STUDY OF
162 PATIENTS
L. Fernandes1, M. Grotle1, S. Darre2, R. Nossum2, I. Kjeken1. 1Natl.
Resource Ctr. for Rehabilitation in Rheumatology, Diakonhjemmet Hosp.,
Oslo, Norway; 2St Olavs Hosp., Trondheim, Norway
Purpose: The aim of the study was to explore type of activity limitations
experienced by patients with hand osteoarthritis (HOA).
Methods: Patients diagnosed with HOA were included at two
rheumatology departments in Norway. The patients were interviewed
about activity limitations. We used the patient-speciﬁc Canadian
Occupational Performance Measure (COPM) to structure the interviews.
According to the COPM, the patients are asked to itemize activity
limitations within nine pre-deﬁned areas. The nine areas were: personal
care, functional mobility, community management, paid/unpaid work,
household management, play/school, quiet recreation, active recreation,
and socialization. The patients were allowed to itemize as many activity
limitations as they wished within the nine areas. After the itemization,
the patients scored each of their activity on a scale ranging from 1
(not an important activity) to 10 (an extremely important activity). The
ﬁve most important activities, i.e. the ﬁve activity limitations with the
highest score, were categorized as "prioritized activities".
Figure: Itemized activity limitations (n = 162).
Results: Seven men and 155 women were included. They had a
mean (SD) age of 61.7 (6.0) and disease duration of 12.5 (7.5) years.
All 162 patients completed the interview. A total of 226 different
activity limitations were itemized and 136 were prioritized. The patients
experienced activity limitations in all areas except for play/school.
Household management and personal care were the two areas with the
largest amount of itemized and prioritized activities. Eighteen different
activity limitations were itemized by 20 patients or more (Figure). The
ﬁve activities most frequently itemized were; opening bottle screw tops
(n =89), wringing out cloths (n = 86), opening jam jars (n = 82), buttoning
buttons (n =65), and carrying heavy objects such as suitcases and bags
(n = 56).
Conclusions: Patients with HOA experienced activity limitations within
different areas of life. The two areas with the largest amount of activity
limitations were personal care and household management. Patients’
own descriptions of their activity limitations is crucial for the account
of content validity when developing new patient reported outcomes.
Results from interview studies should be considered in the development
of new functional outcomes in HOA.
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EXOSOMES CONTAINING MICRORNAS FUNCTION IN A NOVEL
COMMUNICATION PATHWAY AMONG JOINT TISSUE CELLS
T. Takada1, T. Kato1, T. Nakasa1, H. Asahara2, M. Lotz2, M. Ochi1,
S. Miyaki1. 1Hiroshima Univ., Hiroshima, Japan; 2The Scripps Res. Inst., La
Jolla, CA, USA
Purpose: MicroRNAs (miRNAs) are a class of non-coding RNAs that
negatively regulates gene expression. We previously observed that
cartilage-speciﬁc miR-140 regulates cartilage homeostasis, and its
contributes to the development of OA-like joint pathology. Furthermore,
we also showed that miR-146 is expressed in rheumatoid arthritis
synovial tissue and in early OA cartilage, and is involved in regulating
the inﬂammatory response. While these previous studies focused on
the intracellular role of miRNAs in regulating gene expression, recently,
miRNAs were found in the extracellular space including blood and
other body ﬂuids. The extracellular miRNAs are packaged in exosomes,
secretory microparticles containing genetic material that is transferable
from tissue to tissue and from human to human. The objective of this
study was to deﬁne the function of exosomes derived from OA-like
synovial ﬁbroblasts in chondrocyte homeostasis.
Methods: Human synoviocyts and articular chondrocytes were obtained
from normal knee joints, and treated with interleukin-1b (IL-1b). To
determine whether exosomes containing miRNAs are secreted by human
chondrocytes and synoviocyts, we isolated exosomes by ExoQuick™ (SBI)
from the medium of IL-1b stimulated and control cells. Isolated exosome
fraction was measured for its protein content using BCA protein assay
kit (Thermo Science), we also veriﬁed isolated exosomes by Western
blot and ﬂow cytometric analysis using antibody against commonly
found exosomes biomarker protein, CD63. To examine the functions of
exosome derived from synoviocyts, we examined whether chondrocyte
homeostasis was affected by IL-1 activated-SFB derived exosomes. Total
RNA of exosomes was extracted using TRIzol Reagent (Invitrogen). Real-
time PCR for the extracellular miRNA in exosome and the expression of
OA-related genes in chondrocytes were performed using TaqMan miRNA
assays and TaqMan probe (ABI).
Results: The miRNAs, including miR-140 and miR-146 were detected
in chondrocytes and synoviocyts derived exosomes. The extracellular
miR-146 expression was up-regulated in IL-1b stimulated cell derived
exosomes compared with control cell derived exosoms as well as
endogenous miR-146. Exosomes from IL-1b stimulated synoviocyts
induced Mmp-13 and Adamts-5 expression in while and signiﬁcantly
down-regulated Col2a1 and Aggrecan in chondrocytes. This was not
observed with exosomes from unstimulated synoviocyts. Interestingly,
synoviocyts derived exosomes did not stimulate production of IL-1b,
TNFa and Cox-2 in chondrocyes, suggesting that our isolated exosomes
were not contaminated with inﬂammatory cytokines. Furthermore,
endogenous miRNAs in chondrocytes were examined in these samples.
The expression of miR-140 was signiﬁcantly down-regulated, and miR-
146 was up-regulated in exosomes from IL-1b stimulated synoviocyts.
Conclusions: Thus, the overall anabolic and catabolic balance in
chondrocytes was impaired by exosomes from IL-1 activated synoviocyts
conditioned medium. These results provide the basis for the new concept
that extracellular miRNAs function in a novel regulatory network that
contributes to the abnormal gene expression patterns responsible for
cartilage destruction in OA.
